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Abstract

Background: Malaria is the world's commonest and life threatening tropical diseases. It is one of the top three causes of child mortality in
sub-Saharan Africa, including Sudan. If not treated within 24 hours, malaria can progress into fatal severe illness. Early diagnosis and
treatment reduces disease, prevents deaths and can contribute to the reduction of malaria transmission.

Objectives: To assess the association between ages, tribe, clinical manifestation of severs malaria and outcome in ED-Dueim Teaching
Hospital, Sudan.

Patients and Methods: This descriptive cross sectional, hospital based study conducted at ED-Dueim teaching hospital, during the period
from September 2020 up to February 2021. Included all pediatric patients diagnosed with severe malaria admitted to the hospital during
study period (n=177patients). Data collected by using questionnaire, then analyzed using the Statistical Package of Social Science
(SPSS) computer program.

Results: Majority of patients 73.4% were with age group 0-5 years old , followed by 13.6% within age group 5-10 years old, 51%of patients were
male and 49% were female, the most common tribes were Hassania represent 25.4% of patients, followed by Hawsa 14%, Dewahia 13%,
Hassanat 6.8%, and 5.6% were Nuba. All patients presented with hyperpyrexia, 73.4% presented with hyperparacytemia, 39.5% with
frequent vomiting, and 24.9% with severe anemia, then convulsion, hypoglycemia, jaundice, impaired consciousness, renal impairment and
prostration. 51.4% of patients have normal plts count, 48.% have low Plts count while only 0.6% have high plts count. Among patients,
79.1% received Quinine, 12.4% were received Artesunate, while 6.8%received quinine then shifted to Artesunate. Conclusion: Majority of
patients were with age group 0-5 years old, Male, from Hassania and Hawsa tribes. The commonest criteria of severe malaria among
patients were hyperpyrexia, hyperparacytemia, and frequent vomiting. Quinine was the first choice for severe malaria treatment.
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where it remains one of the commonest causes of death and serious

Introduction

Severe Malaria (SM) is defined by the detection of plasmodium
falciparum and plasmodium vivax by laboratory diagnostic tests and
at least one criterion for severe malaria which include impaired
consciousness,  respiratory  distress,  repetitive  convulsions,
prostration, shock, pulmonary edema, abnormal bleeding, jaundice,
severe anemia, hypoglycemia, acidosis, hyperlactatemia, renal
impairment, or hyperparasitemia [1]. Mortality can exceed 50% when
multiple prognostic factors are present [2]. Approximately 81% of
malaria cases and 91% of malaria deaths occur in the African region,

morbidity, especially for children, approximately 86% of malaria
deaths globally are of children under 5 years of age [3]. In Sudan
there are more than hundred thousand severe malaria cases being
reported annually. Inpatient malaria death rate has been reduced
from 8.4 deaths/100,000 population in 2000 to 1.8 deaths/100,000
population in 2016, there was no major change or slightly increased
death rate during the period 2011-2016 and most of this decrease
occurred between 2000 and 2010. Around one-third of malaria death
is occurring among children below 5 years of age [4,5]. In fact in
tropical countries with a high transmission of malaria (hyperendemic
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areas), severe malaria is predominantly a disease of young children
(1 month to 5 years of age). Severe malaria accounts for
approximately 5% of imported malaria cases (range 1-38%) [6].
However this does not mean that younger children are exempt from
the death toll, the contrary is true given the fact that in addition to the
well-known insertion through the blood meal of an infected female
anopheles and through infusion of infected blood products, neonates
and young infants might also be vertically infected by plasmodia
crossing the placenta [7]. In various studies risk factors for severe
malaria and death in children include, no antimalarial prophylaxis,
delay in treatment, and severity of the illness at admission (coma,
acute renal failure, shock, pulmonary edema, coagulation disorders)
[8,9]. Moreover study in the tribal dominated area of Bastar division,
Chhattisgarh, Central India, revealed that tribe associated
significantly with complicated, sever malaria development [10].

The major complications of severe malaria include cerebral
malaria, pulmonary edema, acute renal failure, severe anemia,
and/or bleeding. Acidosis and hypoglycemia are the most common
metabolic complications. Any of these complications can develop
rapidly and progress to death within hours or days [11]. In many
patients, several of these complications exist together or evolve in
rapid succession within a few hours. In clinical practice, patients must
be assessed for any of these signs or symptoms that suggest an
increased risk for developing complications and must be treated
immediately.

Malaria transmission in Sudan is highly linked with climatic
conditions. There are two peaks of transmissions; one during the
rainy season and the other during winter season. Malaria during the
rainy season involves most of the areas in Sudan. The severity of is
affected by seasonality in the different areas in different
epidemiological contexts [11].

Malaria remains a major health challenge in Sudan with significant
morbidity and mortality rate particularly among children. It has been
estimated that approximately 90% of the world’s severe and fatal
malaria affects young children in Sub-Saharan Africa (SSA) [12,13].
Despite the life threatening complications of sever malaria in children
but the available data about this problem in Sudan is limited to some
area due to lack of basic health services, non-stability of the
population, lack of follow-up, and non-availability of census data and
death certificates leads to the lack of accurate number about the
incidence of severe malaria and mortality in Sudan. Thus, most
publications reported absolute numbers or frequency ratios. This
situation prompts researchers to find reliable clinic-epidemiological
information on severe malaria as a killer disease in children.

Methodology

A cross-sectional descriptive study design was used to allow
empirical testing of the hypothesis conducted at ED-Dueim teaching
hospital, during the period from September 2020 up to February
2021. Purposive sample size included all patients confirmed with

severe malaria admitted to ED-Dueim Teaching Hospital during study
duration. A 177 children were enrolled in this study. Both primary and
secondary data were collected. Primary data was collected using
interviews. Face to face interviews was conducted by interviewers
who were research assistants. Data was collected by using
structured questionnaire, developed by the researcher based on the
objectives of the study and explained to the child family in simple
Arabic. Due to the complex structure of the questionnaires, they were
filled out by the interviewers.

Data Analysis

The collected data was checked, verified, coded, then entered into
the computer and analyzed using IBM SPSS advanced statistics
version 22 (SPSS Inc., Chicago, IL). Descriptive statistics was used
to summarize and organize the data. Numerical data expressed as
mean and standard deviation or median and range as appropriate.
Qualitative data expressed as frequency and percentage. Chi-square
test was used to examine the relation between qualitative variables.
For not normally distributed quantitative data, comparison between 3
groups nonparametric ANOVA was used. P-value <0.05 was
considered significant for all tests (Figures 1-4 and Tables 1-8).

Results
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Figure 1. Patients distribution according to age groups, n=177.
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Figure 2. Patients distribution according to gender, n=177.

Tribe Frequency Percent
Hawsa 25 141
Musalamia 9 51
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Hassania 45 25.4
Nuba 10 5.6
Shnabla 13 73
Dewahia 23 13
Arakia 6 3.4
Shewihat 3 17
Muhamadia 4 23
Shawaiga 6 34
hassanat 12 6.8
Other 21 119
Total 177 100

Table 1. Patient's distribution according to tribe.
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Figure 4. Patients distribution according to criteria of severe

Figure 3. Risk factor of sever malaria among participants, n=177. malaria, n=177.

Hb% TWBCs Plts
Mean 8.536 11.45 191.084
Std. Deviation 2.2 5.53 167.749
Minimum 24 45 3
Maximum 12.8 24 655

Table 2. Mean of Hb g/dl, TWBCs count, and plts count among
patients.

Random blood glucose

Mean 73

Std. Deviation 14.34734
Minimum 55
Maximum 109

Table 3. Mean of Random blood glucose among patients.
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Plts count Frequency Percent
Normal Plts count 91 0.514
Low Plts count 85 0.48
High Plts count 1 0.006
Total 177 100
Table 4. Plts level among patients.
Treatment Frequency Percent
Quinine 140 791
Artesunate 22 12.4
Quinin shift to artesunate 12 6.8
Artesunte shifted to quinine 3 1.7
Total 177 100
Table 5. Treatments received by patients.
Patients outcome Frequency Percent
Recovery 177 100
Death 0 0
Table 6. Patient’s distribution according to their outcome.
Age group P value
0-5 44839 42278 Total 0.011
Severe anemia 38 6 0 44
No 92 18 23 133
renal impairment 4 3 0 7 0.054
No 126 21 23 170
Hypoglycemia 10 12 3 25 0
No 120 12 20 152
pulmonary edema and 3 0 0 3 0.57
acute respiratory distress
syndrome
No 127 24 23 174
convulsions 18 3 3 24 0.982
No 112 21 20 153
Impaired consciousness 9 0 0 9 0.18
No 121 24 23 168
Prostration 0 0 6 6 0
No 130 24 17 171
frequent vomiting 53 6 1 70 . 000
No 77 18 12 107
jaundice 13 0 0 13 . 239
No 117 24 23 164
Hyperparasitemia 98 12 20 130 0.01
No 32 12 3 47

Table 7. Clinical manifestations and age cross tabulation.
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Hawsa Musala Hassani Nuba Shnabla Dewahia Arakia Shewiha Muhama  Shawaig hassana Other Total P value
mia a t dia a t

Severe 0 3 8 0 7 8 0 3 0 6 3 6 44 0
anemia
Renal 0 3 4 0 0 0 0 0 0 0 0 0 7 0.04
impairme
nt
hypoglyc 3 0 9 0 0 3 0 0 4 3 0 3 25 0
emia
pumona 3 0 0 0 0 0 0 0 0 0 0 0 3 0.355
ry
edema
and
acute
respirato
ry
distress
syndrom
e
convulsi 8 0 9 0 0 0 0 0 4 0 0 3 24 0
ons
Impaired 0 0 3 0 3 0 0 0 0 0 0 3 9 0
consciou
sness
Prostrati 3 0 0 0 0 0 0 0 0 0 0 3 6 0
on
frequent 11 3 26 0 6 3 3 0 0 0 6 12 70 0
vomiting
Jaundice 0 0 6 0 0 7 0 0 0 0 0 0 13 0.034
Hyper 25 6 20 7 6 23 6 3 4 3 9 18 130 0
parasite
mia

Table 8. Clinical manifestations and tribe cross tabulation.

Discussion

Malaria is one of major health concern of Sudan. Malaria is
completely curable if effective treatment started promptly. Delay in
effective treatment may lead to devastating consequences including
severe malaria and death. In this study majority of severe malaria
patients73.4% were with age group under five years old, followed by
13.6% within age group 5-10 years old. Similarly [14]. Stated that
majority of severe malaria patients were less than two years old.
More over [15]. Study revealed that Most of the children were less
than 5 years 69.91%. This supported our study findings. This finding
is in accordance with WHO, which states that children less than 5
years are most vulnerable to malaria [16].This study revealed that
51% of patients were male and 49% were female, male slightly more
frequent than female. Consistent with study which found that 54.11 %
were males and 46.8 were female. Also study reported the male
gender was the most affected 53.54% with male to female ratio was
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1.15 [17]. Reported 63.6% were male. This indicated that there was a
male predominance, which has also been noted in other studies
[18,19] Regarding tribes this study revealed that the most common
tribe was hassania represent 25.4% of patients, followed by Hawsa
were 14%, Dewahia were 13%, hassanat 6.8%, and 5.6% were from
nuba. Moreover Statistically significant association between tribe and
criteria of anemia. Time spend travelling to a health facility and
associated transport costs may influence the decision to seek
treatment early for malaria and therefore result in delayed diagnosis
and treatment as caregivers option for initial treatment at home. In
this study 80.8% of patients develop severe malaria because they
delayed in treatment, and 9.2% were due to no anti-malaria
prophylaxix, in this contex a study by [20]. 2006 in Sudan, stated that
the choice of treatment for sick children among caregivers was highly
dependent on accessibility and availability of health facilities. Most
people in rural areas live further away from health facilities. The
commonest criteria of severe malaria among our patients was
hyperpyrexia all patients presented with hyperpyrexia, followed by
73.4% presented with hyper paracytemia, then 39.5% with frequent
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vomiting, and 24.9% with severe anemia, while convulsion,
hypoglycemia, jaundice, impaired consciousness, renal impairment,
and prostration were less common. This slightly similar to study in
India which reported most common clinical presentation was fever
(94.5%) followed by splenohepatomegaly, pallor and prostration then
abnormal bleeding, severe anemia, renal impairments, shock, altered
sensorium, convulsion and pulmonary edema. On other hand in
cameron study found that the main criteria on admission with sever
malaria were prostration, fever with body temperature > 40°C and
convulsions (61.90%, 58.00%, and 30.30% respectively). This
variation may due to multiple factors such as parasite, host and
environmental factors. Thus the clinical characteristics of severe
malaria presenting to rural, peripheral health centers may be different
than that observed in referral centers. These findings merit further
investigation into the optimal methods for identification and
management of severe malaria in rural health centers in the region.
Regarding laboratory parameter in this study mean Hb g/dl among
patients was 8.53 + 2.2 g/dl with range (2.4-12.8 g/dI). Low Plts count
observed in 51.4% of patients, similarly study among Indian children
stated among laboratory parameters, thrombocytopenia was observed
in 70.9% and deranged hepatic functions were observed in 25.4%
children. Moreover other study reported thrombocytopenia as the
most common laboratory abnormality in 60% of severe malaria
cases), followed by hyperbilirubinemia anemia, and elevated hepatic
aminotransferase levels [21]. Parenteral quinine remains the
antimalarial treatment of choice for patients with severe malaria.
According to guideline An initial loading dose (20 mg salt/kg) should
be given over four hours, followed by 10 mg/kg every eight hours
(infused over four hours) [22]. In current series, 79.1% of patients
received Quinine, 12.4% were received artesunate, while 6.8%
received quinine then shifted to artesunate due to quinine resistance.
Because of the mode of action of quinine, peripheral parasitaemia
may not decrease and might even continue to increase during the first
24 hours of treatment. This study reported 100% recovery rate, not
like study which estimated the mortality rate of 3.80%. Moreover also
recorded mortality rate of 4%.

Conclusion

This study revealed statistically significant association between
age groups and presenting with anemia, hypoglycemia, prostration,
frequent vomiting, and hyperparasitemia. Similar result obtained by
that the incidence of anemia and convulsions decreased with age,
whereas the incidence of hyperparasitemia, jaundice, and renal
insufficiency increased with age. Coma and metabolic acidosis did
not vary with age.

References

1. Sypniewska, Paulina, Duda Jose F, Locatelli Isabella, and Rambaud
Althaus Clotilde et al. clinical and Laboratory Predictors of Death in
African Children with Features of severe Malaria: a Systematic Review
and meta-analysis." Bmc Med 15 (2017): 1-17.

2. \bn Seidlein, Lorenz, Olaosebikan Rasaq, CE Hendriksen lise, and J Lee
Sue, et al. "Predicting the Clinical Outcome of Severe Falciparum
Malaria in African Children: Findings from a large Randomized
Trial." Clinic Infect Dis 54 (2012): 1080-1090.

3. Federal Ministry of Health. Annual statistical reports (2000-2016).
Khartoum.

Page 6 of 7

10.

11

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

Elnour, Fahad A, EA Alagib Mohammed, Bansal Devendra, and Abu
Baker Abd Farag, et al. "Severe Malaria Management: Current Situation,
Challenges and Lessons Learned From Gezira State, Sudan." Malaria J 18
(2019): 1-8.

Conroy, Andrea L, Datta Dibyadyuti, and C John Chandy. "What Causes
Severe Malaria and its Complications in children? Lessons learned
over the past 15 years." BMC Med 17 (2019): 1-4.

Dondorp, Arjen M, Nguyen Thi Hoang Mai, and Mer Mervyn.
"Recommendations for the Management of Severe Malaria and Severe
Dengue in Resource-Limited Settings." Inten Care Med 43 (2017):
1683-1685.

World Health Organisation. "Severe falciparum malaria." Trans R Soc
Trop Med Hyg 94:1 (2000): 1-90.

Bruneel, Fabrice, Hocqueloux Laurent, Alberti Corinne, and Wolff Michel,
et al. "The Clinical Spectrum of Severe Imported Falciparum Malaria in
the Intensive Care Unit: Report of 188 cases in Adults." Ame J Resp Critical
Care Med 167 (2003): 684-689.

Jain, Vidhan, Basak Sanjay, Bhandari Sneha, and K Bharti Praveen, et al.
"Burden of complicated malaria in a densely forested Bastar region of
Chhattisgarh State (Central India)." PLoS One 9 (2014): 115266.
Schwartz, Eli, Sadetzki Siegal, Murad Havi, and Raveh David. "Age as a
Risk Factor for Severe Plasmodium Falciparum Malaria in
Nonimmune Patients." Clinic Infect Dis 33 (2001): 1774-1777.

Hashim, Hasan Awadalla, and Eltigani Mohamed Ahmed Ali. "Pattern
of malaria in hospitalized children in Khartoum state." Sudanese J
Paed 17 (2017): 35.

Roca Feltrer, Arantxa, Carneiro llona, and RM Armstrong

Schellenberg Joanna. "Estimates of the burden of Malaria Morbidity in Africa
in Children Under the age of 5 years." Trop Med Int Heal 13 (2008):
771-783.
Mutombo, Augustin Mulangu, Mukuku Olivier, Nzeba Tshibanda Kristel,
and Kawawa Swana Edouard, et al. "Severe malaria and death risk
factors among children under 5 years at Jason Sendwe Hospital in
Democratic Republic of Congo." Pan African Med J 29 (2018): 1-8.

Chiabi, Andreas, Nadege M Amandine Djimafo, Nguefack
Séraphin, and Mah Evelyn, et al. "Severe malaria in Cameroon:
Pattern of disease in children at the Yaounde Gynaeco-Obstetric and
Pediatric hospital." J Infect Public Heal 13 (2020): 1469-1472.

World Health Organization. World report on ageing and health. World
Health Organization, 2015.

Meena, Hari Mohan, Sharma BS, Gupta ML, and Sharma Abhishek, et al.
"Clinico-Laboratorical Spectrum of Malaria in Children: Emerging New
Trends." Curr Pediatr Res (2017).

Geleta, Getachew, and Ketema Tsige. "Severe Malaria Associated with
Plasmodium falciparum and P. vivax among Children in Pawe Hospital,
Northwest Ethiopia." Malaria Res Treat (2016).

Kunuanunua, Thomas S, Nsibu Célestin N, Bodi Joseph M, and
Tshibola Thérése K, et al. "Severe Malaria in children: A Descriptive
Report from Kinshasa, the Democratic Republic of Congo." J Trop
Pediatr 61 (2015): 272-278.

Malik, Elfatih Mohamed, Hanafi Kamal, Hussein Ali Salah, and Salim
Ahmed Eldirdieri, et al. "Treatment-Seeking Behaviour for Malaria in
children under five years of age: Implication for Home Management in
Rural Areas with high seasonal transmission in Sudan." Malar J 5 (2006):
1-5.

D'Acremont, Valerie, Mueller PL, Pécoud Alain, Genton B, et al. "Clinical
and laboratory predictors of imported malaria in an outpatient setting: an
aid to medical decision making in returning travellers with fever". Am J
Trop Med Hyd 2003.

Hussien, Maazza, Abdel Hamid Muzamil Mahdi, Abdelkarim Elamin
Elamin, and O Hassan Abdalla, et al. "Antimalarial Drug Resistance
Molecular Makers of Plasmodium Falciparum Isolates from Sudan during
2015-2017." PloS one 15 (2020): 0235401.

Dondorp, Arjen M, J Lee Sue, Abul Faiz Md, and Mishra Saroj, et al.

"The Relationship between age and the Manifestations of and


https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-017-0906-5
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-017-0906-5
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-017-0906-5
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=26156704
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=26156704
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=26156704
https://www.cabdirect.org/globalhealth/abstract/20193354653
https://www.cabdirect.org/globalhealth/abstract/20193354653
https://link.springer.com/article/10.1186/s12916-019-1291-z
https://link.springer.com/article/10.1186/s12916-019-1291-z
https://link.springer.com/article/10.1186/s12916-019-1291-z
https://link.springer.com/article/10.1007/s00134-016-4602-2
https://link.springer.com/article/10.1007/s00134-016-4602-2
https://www.atsjournals.org/doi/full/10.1164/rccm.200206-631OC
https://www.atsjournals.org/doi/full/10.1164/rccm.200206-631OC
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0115266
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0115266
https://academic.oup.com/cid/article/33/10/1774/394037?login=true
https://academic.oup.com/cid/article/33/10/1774/394037?login=true
https://academic.oup.com/cid/article/33/10/1774/394037?login=true
https://www.sudanjp.com/?mno=280469
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-3156.2008.02076.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-3156.2008.02076.x
https://www.ajol.info/index.php/pamj/article/view/176605
https://www.ajol.info/index.php/pamj/article/view/176605
https://www.ajol.info/index.php/pamj/article/view/176605
https://www.sciencedirect.com/science/article/pii/S1876034120303932
https://www.sciencedirect.com/science/article/pii/S1876034120303932
https://www.sciencedirect.com/science/article/pii/S1876034120303932
https://books.google.co.in/books?hl=en&lr=&id=n180DgAAQBAJ&oi=fnd&pg=PP1&dq=World+Health+Organization.+World+report+on+ageing+and+health.+World+Health+Organization,+2015&ots=uTI6imOVf0&sig=OKJvJRxsApPrZTPtHRasOdouF7k&redir_esc=y
https://www.hindawi.com/journals/mrt/2016/1240962/
https://www.hindawi.com/journals/mrt/2016/1240962/
https://www.hindawi.com/journals/mrt/2016/1240962/
https://academic.oup.com/tropej/article/61/4/272/1633559?login=true
https://academic.oup.com/tropej/article/61/4/272/1633559?login=true
https://link.springer.com/article/10.1186/1475-2875-5-60
https://link.springer.com/article/10.1186/1475-2875-5-60
https://link.springer.com/article/10.1186/1475-2875-5-60
https://serval.unil.ch/resource/serval:BIB_R_478.P001/REF.pdf
https://serval.unil.ch/resource/serval:BIB_R_478.P001/REF.pdf
https://serval.unil.ch/resource/serval:BIB_R_478.P001/REF.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0235401
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0235401
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0235401
https://academic.oup.com/cid/article/47/2/151/356729?login=true

Edriss Mohamed Al et al. Malar Control Elimin, Volume 11:2, 2022

Mortality Associated with Severe Malaria." Clinic Infect Dis 47 How to cite this article: Edriss Mohamed, Ahmed Ibn, Sirelkhatim
(2008): 151-157. Wisam Mahjoub  and  Elamin  Osman  Muhammed.  "Clinical

Manifestation, Tribe and Outcome of Sever Malaria in Elduiem
Teaching Hospital (Sudan 2021) ." Malar Control Elimin 11 (2022): 180.

Page 7 of 7


https://academic.oup.com/cid/article/47/2/151/356729?login=true

	Contents
	Clinical Manifestation, Tribe and Outcome of Sever Malaria in Elduiem Teaching Hospital (Sudan 2021)
	Abstract
	Introduction
	Methodology
	Data Analysis
	Results
	Discussion
	Conclusion
	References




